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Abstract 
 Among a growing fire protection industry in Morocco, FirePRO Engineering strives to 
maintain the highest standard in services, products, and quality to remain competitive in an 
developing field in Morocco. Our project goal was to collaborate with FirePRO to make two 
processes more efficient and reduce process waste. Through observation, interviews, and 
working closely with employees and upper management, our team held two Kaizen events to 
analyze the target processes and identify process waste. In our recommendations to FirePRO, 
our team focused on aspects related to promoting and sustaining continuous improvement.  
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Executive Summary 
Background 
Quality is defined as conformance to certain standards to meet customer requirements. 
Companies must continuously examine their processes to identify deficiencies and 
systematically resolve them (Duffy, 2013). Quality management systems provide policies and 
procedures to help address long-term quality goals and set organization-wide direction. When 
correctly introduced, quality management systems serve to reduce process waste, engage 
employees, encourage active participation, increase productivity, and promote continuous 
improvement. FirePRO Engineering, a fire protection company in Casablanca, Morocco, is 
pursuing ISO 9001 certification, a quality management standard that will establish FirePRO as 
a dependable provider of fire safety systems and expertise in Morocco. Along with ISO 9001 
certification, FirePRO’s goal is to improve business processes through in-depth analyses and 
documentation, workspace reorganization, and introduction of lean production tools to increase 
efficiency. 
There are several basic components of a quality management system, but each system must 
be unique to the organization it serves to produce best practices and improve efficiency on a 
continuous basis. This project examined the many aspects of effective quality management 
systems and their application for FirePRO Engineering. Through this analysis, we sought to 
identify and reduce process waste in two processes and reorganize FirePRO’s warehouse for 
increased efficiency productivity. We provided recommendations to FirePRO Engineering to 
advance a culture of continuous improvement and assist in the realization of long-term quality 
and customer satisfaction goals.  
Methodology 
In order to complete this extensive assessment of quality management principles and their 
application to reduce process waste for FirePRO, we identified two objectives: 
1. Reduce process waste & promote continuous improvement 
2. Reorganize the warehouse and workshop 
To accomplish these objectives, we completed an initial literature review to understand all 
aspects of quality management systems and improvement principles. We then analyzed 
documents and data related to FirePRO’s core processes to narrow our project scope. At 
FirePRO Engineering, our team interacted with employees to determine best practices for 
warehouse and workshop organization. To conclude our improvement efforts, we held two 
Kaizen events with FirePRO employees to generate and implement several improvement ideas 
to reduce process waste. We also delved into change management strategies to increase 
employee engagement and sustain long-term improvement.  
What Have We Found? 
In our research and analysis of FirePRO’s current state processes, our team identified 
several strategies to increase efficiency of two processes and reorganize the warehouse space. 
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Our team gained valuable insight into FirePRO’s operations and standards by assisting in the 
ISO 9001 certification process to create appropriate and necessary signs and documentation.  
We selected two processes, purchasing and installation and maintenance, as our project 
focus. Statistically, we found that the KPI measures of these two processes were at least 20% 
below the target values. We further identified three target areas: rate of on-time installations, 
rate of on-time equipment maintenance, and rate of equipment received on time. These target 
areas were chosen to modify and improve to determine if immediate impact could be made 
during the course of our project.  
During our team’s two Kaizen events, we observed discrepancies between the documented 
process map and steps actually performed by employees. It became evident that discussion 
between employees and management is necessary so that all parties are in agreement 
about the steps of each process. Our team collaborated with FirePRO process pilots and upper 
management to revise each process map. In addition, we brainstormed solutions to increase 
efficiency in the purchasing and installation & maintenance processes. These improvement 
actions aimed to reduce process waste: steps or actions that do not directly benefit the customer 
and that can be eliminated without reducing the quality of the end product or service. We 
identified and implemented seven improvement action plans to increase the rate of on-
time process realization and to reduce non-value added time in each process: 
1. Add general Terms and Conditions to purchase orders 
2. Define alternate supplier for top products 
3. Create an Excel template for comparing potential new suppliers 
4. Update lead time for installations delayed by client 
5. Create a Technical Labor Guide to calculate the number of technicians needed for 
different types of installation jobs 
6. Compile list of subcontractors by specialty 
7. Compile and analyze maintenance data to determine if an extra technician is needed 
to handle unplanned maintenance 
During the warehouse organization, we observed that extinguishers were stacked in an 
unstable manner, creating a falling hazard and making inventory counting difficult. There was 
also a large number of fire extinguishers in an unsafe storage location above a bathroom that 
created a potential for ceiling collapse. Large fire extinguishers on the floor presented a tripping 
hazard and made navigating the warehouse difficult. The walkway and the shelves of the 
warehouse were rearranged.  
We moved the largest fire extinguishers to the perimeter to create a clear walking path. The 
heaviest 9 kg extinguishers were placed on lower shelves. We removed fire extinguishers from 
the storage area above the bathroom to ensure no accidents would occur. We also organized 
all extinguishers by type to make inventory and product selection easier. 
In the workshop, most tools and equipment were on labeled shelves. However, some 
shelves were not labeled at all and other shelf labels did not accurately represent the tools they 
held. The workshop did not follow 5S (sort, straighten, shine, standardize, sustain) standards 
or any other recommended organization style. Our team reorganized tools in the workshop 
to reduce clutter. Similar tools were grouped together to decrease time wasted searching for 
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these materials. Labels for each tool or material were posted on shelves for accessibility and 
standardization, and in accordance to ISO 9001 standards. Each fire extinguisher was cleaned 
and neatly arranged according to size. Tape was placed around the fire extinguishers and the 
scale as a guideline for product placement to prevent tripping hazards and increase long-term 
organization. Heavy boxes and containers from the top shelf were moved to a pallet on the 
floor to avoid injury. Products placed directly on the floor were lifted on shelves or pallets to 
prevent the potential for water damage. 
During the warehouse reorganization, our team completed an annual inventory count. We 
used a hard copy of their inventory to locate each product, but it became evident that finding 
each product was difficult due to the lack of inventory book organization. We found that 
the average search time to find a product in the book was 100 seconds. To reduce search time 
and ensure that employees are able to locate products easily and quickly, we reorganized the 
inventory book in alphabetical order by serial number. When the new book was given to 
students with no knowledge of FirePRO’s products, the average search time was found 
to be 10 seconds. 
What Are the Next Steps for FirePRO Engineering? 
As a cumulation of our data analysis and identification and reduction of process waste, we 
identified four overarching recommendations for FirePRO and their employees to promote 
continuous improvement as they continue to grow as a company. 
1. Sustain continuous improvement by holding regular Kaizen events 
2. Introduce additional KPI measures for each of their processes 
3. Update each process map by systematically assessing all processes step-by-step 
4. Reorganize their inventory book in alphabetical order by serial number 
During our project, we held two Kaizen events for FirePRO. These events are part of the 
continuous improvement process and we recommend that FirePRO sustains continuous 
improvement by holding regular Kaizen events. FirePRO will benefit greatly from this 
practice through periodic assessment of each process to determine areas where efficiency can 
be increased. We also suggest future Kaizen events be at least one full day in duration for more 
time to analyze each process and brainstorm new and innovative solutions. Our results show a 
rapid process improvement and positive feedback from the employees.  
We recommend that FirePRO introduce additional key performance indicators 
(KPIs) in each process. These KPIs should accurately reflect the goals and outcomes of each 
process to ensure that data-based decision making helps accomplish FirePRO’s long-term 
goals. Our research showed that introducing KPIs is more effective when collaboration 
between management and employees occurs to determine meaningful metrics that can be 
directly influenced by employees. New KPIs would allow FirePRO to conduct more detailed 
analysis for the current state and to set specific targets for process efficiency. KPI analysis also 
promotes transparency as all employees work towards the same improvement goals. Lastly, 
meaningful data motivates employees to meet and exceed target markers. 
From our results, we propose that FirePRO should update each process map by 
systematically assessing all processes step-by-step. During the Kaizen event, we observed 
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difference between the documented process maps and the steps described by employees, as 
some steps were implied rather explicitly documented. By assessing all processes in a similar 
fashion, the process maps can be updated to display the same level of detail and facilitate future 
improvement efforts. More comprehensive process maps will also be useful for the three year 
ISO certification renewal audit.  
We recommend that FirePRO reorganize their inventory book in alphabetical order 
by serial number. While counting inventory, it was difficult to find products in the inventory 
book because there was no organizational pattern and many products listed were not in stock. 
An updated inventory book would allow employees unfamiliar with the warehouse layout to 
easily find products in stock. To support our recommendation, we organized the book by serial 
number and eliminated items not in stock. 
In creating our recommendations, we helped FirePRO Engineering reduce process waste, 
increase efficiency, and promote continuous improvement to meet long-term goals. As 
FirePRO achieves quality goals, our team’s suggestions will benefit not only their company, 
but also their clients and suppliers. Furthermore, the findings and recommendations made by 
our team can inspire individuals or companies looking for improvement strategies as they can 
draw upon the methods used in this project. Improvement has no limitations and quality does 
not depend on a company’s size or location. Although our project was completed with a 
Moroccan fire protection company, the principles used here can be applied to a wide range of 
companies. Additionally, our research focuses on a specific quality management system and 
limited lean production tools. To expand the scope of our project, it would be beneficial to 
investigate an expanded range of quality management systems, methods, and tools.  
Over the course of this project, we gained insight into the impacts and requirements of a 
quality management system. Our understanding of quality management principles also allowed 
us to collaborate with employees to develop seven action plans to increase process efficiency. 
Our results clearly show that introducing frequent, small changes to reduce waste and increase 
efficiency will create larger, long-term change. Our recommendations will be valuable to 
FirePRO as they continue to establish themselves as a leading fire protection company.  
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1.0 Introduction 
Quality is defined as conformance to certain standards to meet customer requirements. The 
goal of quality is to reach zero defects and to eliminate the cost involved in fixing problems, 
correcting orders or products, and warranties (Pearson, n.d.). To do this, companies must 
continuously examine their processes to identify deficiencies and systematically resolve them 
(Duffy, 2013). Quality management systems provide procedures to help address long-term 
quality goals and set organization-wide direction. When correctly introduced, quality 
management systems serve to reduce process waste, engage employees, encourage active 
participation, increase productivity, and promote overall continuous improvement.  
When implementing a quality management system, there are many components that must 
be considered. Our team worked with FirePRO Engineering, a fire protection company located 
in Casablanca, Morocco, to help them increase their efficiency and productivity. The company 
vision, long-term goals, process data, lean production tools, and warehouse management 
strategies must be examined. Additionally, we must consider change management factors that 
will affect the success and longevity of a quality management system. FirePRO Engineering is 
pursuing ISO 9001 certification to gain international recognition for a high level of quality. 
FirePRO’s goal is to improve business processes through in-depth analyses and documentation, 
and workspace reorganization. 
FirePRO is in the beginning stages of implementing a quality management system and has 
yet to establish many quality improvement initiatives within their company. FirePRO 
Engineering would like to investigate means of introducing small changes to increase process 
efficiency. Aspects of quality management, lean production tools, and other strategies can be 
drawn upon for this project, but these principles must be applied in a way that best suits 
FirePRO’s operations. Our team worked to apply the researched topics to FirePRO to aid in 
developing additional methods for improvement.  
Our project goal was to collaborate with FirePRO Engineering to increase efficiency of two 
processes and reduce process waste. To achieve our goal, we pursued two objectives, which 
addressed FirePRO’s goal to increase efficiency in different aspects of their company. 
1. Reduce process waste and promote continuous improvement 
2. Reorganize the warehouse and workshop 
This project examined many aspects of effective quality management systems and their 
application for FirePRO Engineering. Project success can advance a continuous improvement  
culture and assist in the realization of long-term quality and customer satisfaction goals. We 
identified waste in several areas and held two Kaizen events to collaborate with FirePRO 
employees and brainstorm improvement ideas. We applied lean production strategies to reduce 
process waste and promote change management. Recommendations from these events and over 
the course of the project aim to reduce process waste, increase efficiency, and promote 
continuous improvement. These recommendations will be valuable to FirePRO as they remain 
competitive as a growing company in the fire safety industry.  
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2.0 Background 
In this chapter, we discuss information relevant to implementing a quality management 
system and analysis of current and future state quality targets. First, we introduce background 
information regarding fire protection engineering in Morocco. We then discuss the impacts of 
effective quality management systems, particularly ISO 9001. We also analyze the potential 
benefits of lean production tools and the features of effective warehouse organization. We 
conclude this chapter by focusing on important aspects of corporate social responsibility and 
influencing organization-wide change. 
2.1 Mission and Services of FirePRO Engineering 
Over the past decade, economic growth has brought new industries to Morocco. Recent 
expansion has introduced fire safety risks that require advanced mitigation techniques. Growth 
in fire safety services and regulations is also driven by increased tourism in Morocco (Wood, 
2017). Introduction of modern fire protection approaches to Morocco is typically slower than 
Europe or the United States.; however, Moroccan agencies have adopted codes and regulations 
from the National Fire Protection Association (NFPA) and the French Labor Law to combat 
new fire risks (Ministry of the interior &amp, 2018).  
Founded in 2014, FirePRO Engineering was established in response to the need for a 
local company specializing in fire protection and safety services. They have since grown from 
three to 32 full-time employees. FirePRO offers expertise on fire systems, workplace fire safety 
strategies, evacuation plans, and training services. They also conduct client training on 
emergency management, first-aid, and fire drills (FirePRO engineering, n.d.). FirePRO utilizes 
required and recommended national and international fire codes, insurance company safety 
regulations, and client needs to provide fire safety solutions.  
FirePRO Engineering is seeking ISO 9001 certification to establish quality standards 
for continuous improvement. Additionally, American certifications and guidelines are 
emphasized as a majority of FirePRO’s clients are from the industrial sector which 
predominantly follows US guidelines. In January 2019, FirePRO completed necessary 
documentation for the final certification audit. ISO 9001, focused on customer satisfaction, will 
establish FirePRO as a dependable and capable company as they seek to become a leading 
provider of fire safety systems and expertise in Morocco.  
2.2 Goals of Quality Management Systems 
Quality management is an organization-wide management approach that seeks 
continuous improvement of an organization’s products and services. A quality management 
system (QMS) is a set of policies, processes, and procedures aligned with the company’s 
purpose and strategic direction. Implementation of a QMS attempts to address long-term goals 
and helps an organization consistently meet customer requirements (What is a quality 
management system (QMS)?, 2018). A QMS improves processes, reduces waste, lowers costs, 
identifies and facilitates training opportunities, engages staff, and sets organization-wide 
direction. There are several basic components of a quality management system, but each QMS 
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must be unique to the organization it serves to produce best practices and improve effectiveness 
and efficiency on a continuous basis. 
2.3 Implementation of ISO 9001 
ISO 9001 is a QMS standard internationally recognized by both companies and clients. 
As of 2015, over one million companies were certified worldwide, 1,000 of which are located 
in Morocco (Bounabri, El Oumri, Saad, Zerrouk, & Ibnlfassi, 2017). Implementation of ISO 
9001 will encourage company-wide commitment to quality, enhance communication and 
collaboration, drive data-based decision making, and create stronger relationships with clients 
(Quality management principles, 2015). As FirePRO expands, certification will create a 
foundation to optimize internal operations, control activities, detect market signals, reduce 
costs, and become more competitive (Ouiazan, 2019).  
The ISO standard allows flexibility to best fit company operations (Ouiazan, 2019). 
ISO 9001 certification will demonstrate FirePRO’s ability to consistently provide products and 
services that meet both customer and regulatory requirements and highlight commitment to 
overall customer satisfaction (Ouiazan, 2019).  
FirePRO is following eight steps to become ISO 9001 certified (Ouiazan, 2019):  
1. Decision making- Company begins certification process 
2. Management structure- Certification process piloted by team with established schedule 
3. Additional training & awareness- Carried out at different levels by the quality engineer 
4. Establish documentation- Process maps, data, and other documentation developed 
5. Internal audit- ensures standard requirements have been implemented; familiarizes 
employees to structure of external audit 
6. Latest developments- Corrections made based on nonconformities highlighted during 
internal audit 
7. Certification audit- External audit determines if company met certification 
requirements 
8. After certification- Certification valid for 3 years; annual partial audits conducted in 
preparation for the third year follow-up audit 
Beyond initial implementation, regular evaluations are needed to review the audit results, 
determine the progress towards each objective, communicate findings to employees, and 
develop new best practices and processes (ASQ, 2018). To satisfy the requirements of ISO 
9001 certification and increase efficiency, companies may employ lean production tools to 
identify and eliminate process waste.  
2.4 Impact of Lean Production Tools on Process Efficiency 
Lean production tools are used in conjunction with the structure of a quality 
management system to systematically minimize waste without sacrificing productivity. The 
system is traditionally used in manufacturing companies, but the methods and techniques can 
be adapted to the needs of a wide variety of companies and organizations, making it a powerful 
approach to compile many individual change initiatives. Examples of tools that are employed 
in lean process design include process maps, key performance indicators (KPIs), Plan, Do, 
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Check, Act (PDCA), and 5S (Section 2.6). Many of these tools are versatile and can be used in 
areas other than lean production to increase efficiency. 
Process maps are flowchart diagrams that help illustrate the steps of a particular 
process in sequential order, focusing on details necessary to understand the process (ASQ, 
2018). In the ISO certification process, FirePRO has defined nine processes encompassing the 
company’s structure and activities and created a process map for each one (Appendix A- 
Appendix I). Process map analysis recognizes when employees perform best, what errors are 
being made, and how the process can be designed to ensure the best speed, efficiency, accuracy, 
and enjoyment (Bailey, n.d.). Current state and future state maps are used to visualize how the 
process can be changed to improve flow and reduce waste. The objective is to eliminate non-
value added time when possible, making the process more compact and reducing variation 
(iSixSigma, 2018).  
A key performance indicator (KPI) is a measurable value used alongside process 
maps that tracks effective achievement of key company objectives (What is a KPI?..., n.d.). 
These indicators are effective at multiple levels to provide a comparison between baseline and 
target performance (What is a KPI?..., n.d.). Choosing appropriate KPIs is important to monitor 
continuous improvement and remain competitive (Christman, 2015). FirePRO measures 
several KPIs for each of their nine core processes. 
The Plan, Do, Check, Act (PDCA) cycle represents the repeated and continuous nature 
of improvement actions compared to a target or set point (Sokovic, Pavletic, & Kern Pipan, 
2010). The PDCA cycle can be applied to all processes associated with ISO 9001, as well as 
the QMS as a whole (ISO 9001, 2015). Figure  outlines actions that would correlate to each 
section of the cycle. 
 
Figure 1. PDCA cycle chart (Manktelow, Jackson, & Swift, n.d.) 
The PDCA cycle promotes temporary and permanent actions, where the first works to 
practically solve the problem and the second works to investigate and eliminate root causes 
(Sokovic, Pavletic, & Kern Pipan, 2010). The PDCA cycle promotes constant improvement 
and deters from defining a single solution as the best or final answer. Similarly to the PDCA 
cycle, Kaizen principles advocate for improvement through collaborative solutions. 
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2.5 Benefits and Long Term Impacts of Kaizen Events 
Kaizen is a Japanese principle that focuses on creating a culture of continuous change for 
the better in any organization (Kiran, 2017). Kaizen is unique in its focus on small 
improvements as part of a larger ongoing effort of continuous improvement. This company 
culture encourages all employees to recognize need and continuously implement changes to 
reduce waste in production processes and operations (Berger, 1997). There are three main 
principles of Kaizen that drive these efforts: 
1. Kaizen is process‐oriented, i.e. before results can be improved, processes must be 
improved, as opposed to result‐orientation where only outcomes count (Imai, 1986). 
2. Lasting improvements can only be achieved if innovations are combined with an 
ongoing effort to maintain and improve standard performance levels (Imai, 1986). 
3. Kaizen is people‐oriented and should involve everyone in the organization from top 
management to workers at the shop floor (Imai, 1986). 
Kaizen culture employs short duration events in specific areas, with the ultimate goal of 
generating larger process improvement gains. Kaizen events often employ lean production 
concepts and tools (Farris, 2006). Kaizen events also develop the underlying human resource 
capabilities – employee knowledge, skills and attitudes – needed to develop a culture focused 
on long-term continuous improvement (Farris, 2006). These events are useful when an 
organization is experiencing challenges such as urgent need for a solution, competitive crisis, 
high customer dissatisfaction, big impact projects, significant impact on sales or profits, or 
prolonged disruption (Howell, 2011). 
Kaizen events have proved beneficial when implemented correctly and all employees are 
willing to engage and utilize ideas. A study involving observations and interviews of 65 
companies implementing Kaizen events showed that the five companies with the highest work 
area attitude and commitment values held events relating to work standardization (Glover, 
Farris, & Van Aken, 2011). The five companies with the lowest work area attitude and 
commitment values held events addressing quality issues, which could have been interpreted 
as placing blame on certain employees and would negatively relate Kaizen events to 
identification of mistakes made in the workplace (Glover, Farris, & Van Aken, 2011). To 
maintain a high level of employee participation and acceptance during the event, it is therefore 
important to focus on positive change and avoid focusing on issues that have already occurred. 
Consistent application of Kaizen principles creates tremendous long-term value by developing 
the culture that is needed for truly effective continuous improvement. In alignment with the 
Kaizen methodology, FirePRO looked for additional changes that could be applied to enhance 
other areas of their company such as their warehouse organization. 
2.6 Features of Warehouse Management 
Effective warehouse management and organization is important to productivity and 
efficiency. Modern companies strive for high-volume production and distribution while using 
minimal inventories that can be delivered within short response times (Van den Bard & Zijm, 
1999). The FirePRO warehouse has three general areas: an area for imported international and 
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domestic goods, a staging area, and a storage area for tools and equipment. The lean production 
tool 5S can be useful for further organization. 
5S visual management is used to create a cleaner, safer, and more organized work area. 
This method allows workplaces to maintain accurate documentation, avoid disorder, prevent 
damage to equipment, and avoid industrial accidents. Table I below describes the 5S method:  
Table I: 5S techniques for work areas (Chapman, 29) 
Sort Sort through items and keep only what is needed. Put away items used at least 
once a month and place items used frequently close by. 
Straighten Organize items for optimum efficiency and flow. Reserve a place for 
everything by sorting items in order of use and defining storage rules. 
Shine Cleaning process, acts as a form of inspection that exposes abnormal and pre-
failure conditions that could hurt quality or cause machine failure. 
Standardize Create standardized rules and processes to help sustain the first three steps. 
Sustain Sustain improvement on the first four steps and regularly apply standards. 
Ensure that rules are followed and reward employees for good performance. 
These 5S techniques eliminate excess time related to poor organization, such as time spent 
looking for a product, or excess walking from one area to another (Vorne, 2018). 5S improves 
organization and helps companies consistently meet customer requirements. With the 
implementation of any new tool or standard, resistance to change can be expected and 
companies must be prepared to manage reactions to new developments. 
2.8 Implications of Change Management 
When introducing any QMS or process improvement initiative, change management helps 
promote engagement and ensures that new ideas are adopted. A study from 2012-2017 
examined 204 lean projects at a bank to understand why some initiatives are continuous and 
others fail (Staats, Holweg, Upton, 2018). Initial gains showed steady increase during the first 
three years. However, 21% of the projects failed to yield any progress, and after two years only 
44% of projects demonstrated sustained growth (Staats, Holweg, Upton, 2018). Often, initial 
gains fade quickly and consistent measurement and monitoring is needed for continuous 
improvement. 
A common problem in sustaining new quality projects is initiative fatigue, where company 
leaders rotate too quickly between improvement fads, rather than focusing on a few projects at 
a time. In the study above, projects with visible and strong support from senior leadership 
showed 35% greater improvement after one year than projects without support (Staats, Holweg, 
Upton, 2018). Therefore, executives should clearly establish the value of new programs and 
make progress transparent to all employees (Towner, 2018). Focusing on the process and 
 7 
deliverables rather than particular tools also increases commitment to new actions (Atkinson, 
2004). Finally, senior leadership must reward small gains to increase employee motivation and 
engagement. Change management engages employees in the continuous improvement process 
and promotes teamwork to implement changes. 
2.9 Summary 
Quality management systems have been shown to help organizations meet long-term 
quality and customer satisfaction goals. Application of lean production and warehouse 
management tools promotes continuous improvement and employee involvement to reduce 
waste and cost. A successful QMS also incorporates change management strategies to 
accomplish long-term goals. Through research, we examined several strategies to aid FirePRO 
Engineering in ISO 9001 certification and improvement facilitation. Now, we need to apply 
lean concepts to generate process improvement ideas for FirePRO Engineering. In the next 
chapter, we describe our research methods that will allow us to meet our project goal. 
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3.0 Methodology 
This chapter addresses the goal of our project: collaborate with FirePRO Engineering to 
make two processes more efficient and reduce process waste. To meet our goal, we defined 
project objectives based on our research about quality management, lean production tools, 
warehouse management and change management. We begin by outlining the methods our team 
used to increase efficiency and promote continuous improvement. Our two objectives are to:  
1. Reduce process waste & promote continuous improvement 
2. Reorganize the warehouse and workshop spaces 
3.1 Objective 1: Reduce process waste and promote continuous 
improvement 
To accomplish this objective, we interacted with FirePRO’s process pilots, the leaders of 
the nine target processes. We analyzed KPI’s relevant to each process and held a collaborative 
Kaizen event with employees involved in both processes to identify waste and create solutions 
to address inefficiencies. 
To begin, our team considered the nine core processes individually to determine the areas 
we felt we could best address within the scope of our project. KPIs from each process were 
used in conjunction with process maps to identify potential target processes. The KPI 
spreadsheet (Appendix J) was analyzed to note indicators with the largest difference between 
the target and the average value. The average value of the KPIs was derived from the previous 
year’s monthly KPI values.   
Once the project scope was focused to two processes, semi-structured interviews were 
conducted with the two process pilots to dive deeper into the process steps. The interviews 
included key questions (Appendix K) to define the topic areas, but left room for expanded 
discussion to pursue detailed ideas and evaluate their potential impact. Interviews were 
recorded with employee consent and later translated and summarized (Appendix L). 
Our team developed a schedule for a two one-day Kaizen events. To maintain momentum 
and to make each day most efficient, each day was dedicated to a single process. As the first 
three planning steps are critical in implementing the following events and obtaining beneficial 
results, change management strategies were used to increase participation from employees and 
management. For example, our sponsor, the company director, assisted our team in explaining 
the purpose of a kaizen event to participants and helped to establish legitimacy for our events. 
We created a set of guidelines for Kaizen events: 
1. Introduce Kaizen and event schedule 
2. Analyze current state of process 
3. Identify process waste 
4. Brainstorm potential solutions 
5. Select solutions to implement  
6. Plan and implement (repeat if necessary) 
7. Standardize and sustain 
8. Closing survey 
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Afterwards, we asked employees in attendance to participate in an online, anonymous 
Qualtrics survey (Appendix M) to gauge employee enthusiasm and perception of our 
recommended improvements and Kaizen events as a whole. The survey was short and asked 
employees to describe the successes of the events, as well as suggestions for improvement. Due 
to time constraints, this survey was one of the main ways for our team to measure the success 
of the Kaizen events.  
Our team also helped FirePRO become ISO 9001 certified, as the goal of  ISO 9001 directly 
aligns with promoting continuous improvement. When our team arrived, FirePRO was on the 
fourth step of the certification process, documentation (Section 2.3). To assist with step five, 
we translated their documents. To  gain a better understanding of FirePRO’s processes, our 
team observed the practice presentations made in preparation for the internal audit. We 
continued to aid in FirePRO’s progression by labeling each section of their workshop and 
making signs to indicate different areas of their office.  
3.2 Objective 2: Reorganize the warehouse and workshop 
The warehouse and workshop reorganization improved product location, presentation, 
safety, and cost savings. Through observation, the team identified the location of products 
within the warehouse, frequency of use of specific products, and safety concerns. The paper 
copy of the inventory which included the quantity, location, serial number, and supplier of the 
products in the warehouse provided insight further about operation. 
We documented the current layout through pictures to gain knowledge on the warehouse 
operation, then met with the Director of Marketing and Logistics and sales process pilot, also 
in charge of warehouse management, to provide our suggestions for reorganization. After 
feedback, we implemented the changes from the proposal. The organization of the warehouse 
took into consideration the products’ frequency of use as well as product accessibility. 
In the workshop, the lean production tool 5S (Section 2.6) was utilized to reorganize. Our 
team considered safety as an additional factor in the reorganization as we observed the current 
layout. Our team collaborated with the Director of Marketing and Logistics, Quality Engineer, 
and Study Engineer to present our suggestions for reorganization and alter our plans to 
incorporate the feedback from upper management.  
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4.0 Results and Analysis 
Our investigation of FirePRO Engineering’s core processes includes qualitative 
descriptions  and observational analysis. In this chapter, we present and analyze key findings 
as they relate to our team’s objectives. We first discuss identification of process waste and 
promoting improvement through application of lean production tools. Finally, results from the 
warehouse and workshop reorganization are discussed. 
4.1 Reduce Process Waste and Promote Continuous Improvement 
This section covers the outcomes of the ISO 9001 certification process and the Kaizen 
event. Our team summarizes FirePRO’s progress towards certification from the time our team 
began working with FirePRO up to their current stage. We also analyze the impact of the 
certification process on the overarching goal of continuous improvement within the company. 
We then describe the execution of the Kaizen event, including all improvement ideas generated 
and employee evaluation of the event’s success.  
4.1.1 Internal Audit for ISO 9001 Certification 
FirePRO’s goal of becoming ISO 9001 certified directly correlates with continuous 
improvement by creating quality standards and documentation. Our team assisted in the 
certification process to prepare necessary process map documents in English for the internal 
audit. These documents as necessary for use with potential international clients who do not 
speak French. Translating the process maps also helped our team better understand the 
processes. As shown in Figures 2 and 3, ISO 9001 also required signs and labels for shelves 
and office areas, which our team designed and implemented. By providing assistance in internal 
audit preparation, our team gained valuable insight into FirePRO’s operations  
 
Figure 2. Signage for areas of the FirePRO office 
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Figure 3. Labels for materials and products in the workshop 
4.1.2 Identification of Process Waste 
Our team used informal interviews, process maps, and key performance indicators (KPIs) 
to select the purchasing and installation and maintenance processes as our project focus. We 
further identified three target areas: rate of on-time installations, rate of on-time equipment 
maintenance, and rate of equipment received on time. As seen in Table II, there was 
approximately a 20% difference between the average and target values for each KPI. These 
processes also showed the most potential for impactful improvements within the time frame of 
our project. Reducing process waste in these areas will increase process efficiency and reduce 
time needed for each step of the process. This will help FirePRO achieve long term goals of 
95% customer satisfaction through on-time services. 
Table II: Data regarding three target KPIs 
Process KPI Average Target 
Installation & 
Maintenance 
Rate of on time installations 70% 95% 
Installation & 
Maintenance 
Rate of on time equipment maintenance 67% 100% 
Purchasing Rate of equipment received on time  71% 90% 
An example of process waste our team observed was during the annual inventory count for 
the warehouse. We used a thirty-five page hard copy of their inventory book to locate each 
product. The difficulty of finding each product became evident as the inventory book was not 
organized systematically. The average search time for us to find a product was 100 seconds, 
the shortest time was ten seconds, and the longest was seven minutes. Our team then 
reorganized the inventory book (Appendix N) by serial number so someone unfamiliar with 
the warehouse can easily find products. To evaluate the new organization, we recruited 
volunteers (Appendix O) unfamiliar with FirePRO and timed their search time for five given 
products. The average search time after reorganization was 12 seconds, averaged from the 
search time of four volunteers. 
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4.1.3 Kaizen Event Execution 
Two Kaizen events were held to perform a deep dive into our two selected processes. 
During both events, we observed that there were discrepancies between the documented 
process map and steps actually performed by employees. There were missing, as well as vague, 
steps that could be more explicit. We worked closely with FirePRO’s staff to create more 
accurate process maps for the purchasing process (Appendix P) and the installation and 
maintenance process (Appendix Q). By examining each step in detail and asking questions, we 
identified steps that took longer than others or that were more difficult for the employees. Our 
team collaborated with employees to brainstorm solutions to increase efficiency in these areas. 
Our team’s deliverable was a documented action plan to establish which employees are 
responsible for each item and when the project would be completed. 
We identified three suggestions that would help increase the rate of equipment and products 
received on time and created action plans for them: 
1. Add general Terms and Conditions to purchase orders (Appendix R) 
2. Find alternate supplier for top products (Appendix S) 
3. Create an Excel template for comparing new suppliers (Appendix T) 
The purpose of the first item was to include more detail in purchase orders between 
FirePRO and their suppliers. The terms and conditions included a penalty for delay in only 
international product delivery. This addition subsequently affects the rate of on-time 
installations by reducing delays in installation start time. The second item aimed to document 
more provider options for top products to increase competitiveness. Item 3 provided a template 
to compare potential new suppliers, reducing time spent documenting advantages and 
disadvantages of each supplier every time they research new suppliers. FirePRO will also be 
able to keep templates on file for future supplier searches. 
Although many perceived issues with the installation and maintenance process were 
regarding factors outside the process itself such as technicians and suppliers, we identified 
several improvements that would benefit the process as a whole:  
1. Create a Technical Labor Guide (Appendix U)  
2. Add lead time to purchase order (Appendix V) 
3. Compile list of subcontractors by specialty (Appendix W) 
4. Compile and analyze maintenance data (Appendix X) 
The first item created a guide to assess how many technicians are needed depending on the 
sector and size of the job. The list of subcontractors in item 2 will be useful as FirePRO grows. 
Item 3 tracks the correlation between planned and unplanned maintenance to determine if there 
is a need for an extra technician to handle unplanned maintenance. These items will reduce 
excess time spent completing jobs due to the redirection of employees to other job sites. 
After the Kaizen event, we sent an anonymous survey to FirePRO employees who 
participated. The survey was to gauge opinion and experience with the event to be able to 
increase the productivity of future Kaizen events. The survey was sent to four employees, and 
our team received three responses. On a scale of 1-3, with 3 being the most satisfied, two 
participants rated their experience with the event a 3 and one participant rated it a 2. When 
asked if they thought the kaizen was beneficial for FirePRO, all three employees responded 
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“yes”. When asked if the recommendations implemented during event would benefit FirePRO, 
all employees also responded “yes”. Their responses indicated positive experience with the 
event, but feedback mentioned that it would be beneficial to have more time to analyze the 
process more in detail. Responses also indicated that they would like to hold more Kaizen 
events in the future. 
4.2 Warehouse and Workshop Reorganization 
Our team used the 5S lean production tool (Section 2.6) to reorganize the workshop and 
warehouse, focusing on safety and efficiency. Figure 4 shows the initial state of the warehouse. 
FirePRO’s warehouse is organized on three levels of labeled shelves which requires a ladder 
to reach, reorganize, and count inventory. Items on the bottom shelf were not neatly organized, 
making it difficult to identify products. Lighter items were located on the bottom shelf and the 
heaviest 9 kg fire extinguishers were stocked on the top shelf in an unstable manner. Having 
the heavy extinguishers on the top shelf created a falling hazard. 
 
Figure 4. Original warehouse organization 
In Figure 5, the floor is covered with large fire extinguishers on carts. These extinguishers 
made it difficult to maneuver within the warehouse and presented a tripping hazard. Having a 
blocked walkway in a heavily traveled area created wasted time as extinguishers had to be 
moved out of the way to navigate through the warehouse. In addition, the fire extinguishers 
were poorly organized that made it difficult for employees to identify and locate a specific type 
or model to fill an order. We rearranged the largest fire extinguishers around the perimeter to 
create a clear walking path. Figure 6 shows the walkway and the shelves of the reorganized 
warehouse. This addressed concerns regarding walking distance, tripping hazards, and safe 
ladder use. Our team also rearranged the fire extinguishers so the heaviest 9 kg ones were on 
the lower shelves and the lighter 2 kg extinguishers were higher up. 
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Figure 5. Large fire extinguishers on carts Figure 6. New organization of large fire extinguishers 
Figure 7 shows an area of the warehouse right above the bathroom. This picture shows a 
large number of fire extinguishers. These extinguishers are heavy and contributed to the 
potential for ceiling collapse. There was also more than one kind of extinguisher stored in this 
reserve area, but they were not clearly identified or easily accessible. 
  
Figure 7. Storage area above bathroom Figure 8. New reorganization of storage area above bathroom 
As seen in Figure 8, the extinguishers over the ceiling were removed and the remaining 
extinguishers were sorted by type and neatly stacked. We reorganized the warehouse with help 
from FirePRO employees to ensure that there was no weight on the ceiling above the bathroom 
to prevent accidents.   
FirePRO’s workshop is where tools are stored, extinguishers are refilled, and employees 
do manual labor. We observed the layout of this workspace and the organization of tools. Most 
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tools and equipment were on labeled shelves. However, some shelves were not labeled at all, 
while the tools on others did not match the label. Figure 9 presents the original organization 
and layout of tools and equipment. The workshop did not follow 5S standards or any other 
recommended organization style. The workshop also posed a safety risk with heavy containers 
and boxes on the highest shelf. 
Figure 10 shows our team’s reorganization of tools in the workshop to reduce clutter. 
Similar tools and items were grouped together to decrease time wasted searching for materials. 
Labels for each tool or material were posted on shelves for accessibility, standardization, and 
in accordance to ISO 9001 standards. Each fire extinguisher was cleaned, neatly arranged 
according to size, and placed completely under the shelves. Tape was placed around the fire 
extinguishers and scale as a guideline for product placement to prevent tripping hazards and 
increase long-term organization. Heavy boxes and containers from the top shelf were moved 
to a pallet on the floor to avoid injury and prevent water damage.  
  
Figure 9. Workshop shelves before reorganization Figure 10. Reorganized workshop after reorganization 
As seen in Figure 11, the tall dark Azote tank on the far right is labeled, but the two adjacent 
tanks have no label. The white boxes filled with fire extinguisher powder are stacked on the 
floor instead of elevated to prevent loss of product from water damage. This figure also depicts 
an unlabeled large blue container that is filled with additional fire extinguisher powder. The 
area in general is cluttered which prevents employees from easily accessing the filling station 
and increases tripping hazards as employees attempt to move around the area.  
As shown in Figure 12, our team created labels for the two tanks of CO2 to distinguish the 
three tanks apart. The large powder bucket was also labeled. The refilling area was marked 
with tape to ensure material is placed in the correct location, preventing tripping hazards and 
marking a distinct path for employees to walk. Compared to Figure 7, where the white boxes 
of powder were on the floor in front of the tanks, Figure 11 shows the boxes stacked on an 
elevated shelf adjacent to the filling station.  
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Figure 11. Extinguisher refilling station Figure 12. Reorganization of refilling station 
4.3 Summary 
In our analysis, we identified purchasing and installation and maintenance as the processes. 
These processes had KPI values approximately 20% below the target value. Through our 
interaction with FirePRO’s staff, our team created a list of  improvement areas to reduce 
process waste. An implementation plan was created during the Kaizen events to carry out the 
selected improvements. Our team also promoted continuous improvement through our 
assistance in the ISO 9001 certification process, of which FirePRO is in the final stages. We 
utilized the 5S lean production tool in the workspace reorganization to increase safety and 
efficiency. Data from analysis of process waste, Kaizen events, and workspace reorganization 
was used to create a set of recommendations for FirePRO Engineering to promote continuous 
improvement and reduce process waste. 
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5.0 Recommendations  
In this chapter, our team presents recommendations to FirePRO Engineering to assist with 
their mission for continuous improvement. Results, observations, interaction with FirePRO, 
interviews, background research, and Kaizen events led our team to developed four 
recommendations intended to improve FirePRO’s efficiency and competitiveness as the 
company grows:  
1. Sustain continuous improvement through Kaizen events 
2. Introduce additional key process indicators (KPIs) 
3. Update process maps 
4. Reorganize inventory book 
Our most significant findings came as a result of collaboration and discussion with 
employees during the two Kaizen events. We suggest that FirePRO continues to promote 
continuous improvement by holding Kaizen events regularly and educating employees on 
Kaizen. FirePRO will benefit greatly from using Kaizen events in the future to regularly assess 
each process to identify areas where efficiency can be increased. Our results indicated rapid 
process improvement and positive employee feedback when in-depth analysis was facilitated 
in a collaborative atmosphere. The employees involved were able to determine where there 
may be process waste and were given the chance to brainstorm as a team. For success of Kaizen 
events in the future, we also recommend these guidelines: 
1. Establish Kaizen philosophy and communicate specific quality improvement goals 
to align with company strategy 
2. Define process purpose, stakeholders, customer requirements, and other process 
details to ensure consistency 
3. Share current state and target performance measures to drive data-based decision 
making 
4. Discuss each step of the process in detail to identify waste 
5. Consider how the process can be changed to increase customer satisfaction and 
remove process waste 
6. Challenge employees to think creatively about what would make the process 
exceptional; replace “This is what we do now” with “How do you want to do it?” 
7. Prepare action plan/report to track implementation of improvement actions 
8. Monitor improvement progress and continue to reevaluate processes 
Application of these guidelines will help ensure that all participants have a clear 
understanding of the Kaizen event process and encourage employees to be engaged in 
development of future state standards. Involvement and encouragement from upper 
management is also crucial in providing credibility to the continuous improvement process. 
Potential obstacles for holding a Kaizen event is time constraint due to employee workload or 
availability. Based on the survey we sent to FirePRO, more time could be spent on each 
process. Although each employee from the process had to make themselves available for the 
duration of the event, regular Kaizen events and analysis of process data will contribute to a 
quality improvement culture where employees continuously optimize their processes. 
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Key process indicators are a valuable tool to assess progress towards company goals and 
to identify improvement areas within the process. We recommend that FirePRO introduces 
additional KPI measures for each of their processes. These KPIs should accurately reflect 
the goals and outcomes of each process to ensure that data-based decision making helps 
accomplish FirePRO’s long-term goals. Our research showed that introducing KPIs is more 
effective when collaboration between management and employees occurs to determine 
meaningful metrics that can be directly influenced by employees. New KPIs  would allow 
FirePRO to conduct more detailed analysis of the current state and to set specific targets for 
process efficiency. For example, a new KPI developed after the Kaizen event was planned 
maintenance, which tracks the hours spent on planned versus unplanned maintenance. 
Unplanned maintenance costs FirePRO money as employees must be redirected from another 
job site to manage unexpected problems. Tracking this KPI and analyzing the data would 
provide the technical supervisor the necessary information to take action on hiring a stand-by 
technician for corrective maintenance. KPI analysis also promotes transparency as all 
employees work towards the same improvement goals. Lastly, meaningful data motivates 
employees to meet and exceed target markers. Potential obstacles include the additional time 
needed to compile the necessary data and obtaining new information if there is currently no 
documentation on the KPI FirePRO wishes to track. Despite the initial effort it will take to 
gather new data, the benefits of monitoring personal employee progress and company 
performance surpass the drawbacks. 
Process map analysis is a starting point for identification of process waste. Detailed process 
maps help recognize where the process works well, what errors are being made, and how the 
process can be designed to optimize accuracy and efficiency. FirePRO should update each 
process map by systematically assessing all processes step-by-step. When reviewing each 
process during the Kaizen event, some steps were not explicitly documented in the process 
map. It is beneficial to ensure accurate documentation so those not closely involved with the 
process are able to understand each step and identify process waste. By assessing all processes 
in a similar fashion, the process maps can be updated to display the same level of detail and 
facilitate future improvement efforts. More comprehensive process maps will also be useful in 
preparation for the three year ISO certification renewal audit. 
We recommend that FirePRO Engineering reorganize their inventory book in 
alphabetical order by serial number. While working to inventory the warehouse, we found 
it difficult to locate products in the book because there was no organizational pattern and many 
products in the book were not in stock. An updated inventory book would allow employees 
unfamiliar with the warehouse layout to easily find products in stock. It should only include 
products that are currently in the warehouse and should be updated when new products are 
brought into or removed from the warehouse. An obstacle includes the initial time needed for 
reorganizing the inventory. However, reorganizing the list of products and using software 
would greatly reduce annual inventory time. 
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6.0 Conclusion 
Our recommendations will improve FirePRO’s performance as they continue to establish 
themselves as a leading fire protection company in Morocco. In creating our recommendations, 
we helped FirePRO Engineering reduce process waste, increase efficiency, and promote 
continuous improvement to meet long-term goals. As FirePRO achieves quality goals, our 
team’s suggestions will benefit not only their company, but also their clients and suppliers. 
Furthermore, the findings and recommendations made by our team can inspire other individuals 
or companies looking for improvement strategies as they can draw upon the methods used in 
this project. Improvement has no limitations and quality does not depend on a company’s size 
or location. Although our project was completed with a Moroccan fire protection company, the 
principles used here can be applied to a wide range of companies. When utilizing these 
principles in other companies, consideration for cultural norms and company culture is crucial 
for the success of any quality improvement initiative. Additionally, our research focuses on a 
specific quality management system and limited lean production tools. To expand the scope of 
our project, it would be beneficial to investigate an expanded range of quality management 
systems, methods, and tools.  
Over the course of this project, we gained insight into the impacts and requirements of a 
quality management system. Our understanding of quality management principles also allowed 
us to collaborate with employees to develop seven action plans to increase process efficiency. 
Our results clearly show that introducing frequent, small changes to reduce waste and increase 
efficiency will create larger, long-term substantive change. Our recommendations will be 
valuable to FirePRO as they continue to remain competitive as a growing company. 
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Appendix A: Process Map of Client Listening Process 
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Appendix B: Process Map of Continuous Improvement Process 
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Appendix C: Process Map of Technical- Commercial Process 
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Appendix D: Process Map of Study Process 
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Appendix E: Process Map of Installation and Maintenance 
Process 
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Appendix F: Process Map of Training Procedure 
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Appendix G: Process Map of Billing and Recovery Process 
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Appendix H: Process Map of Purchase Process 
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Appendix I: Process Map of Skill Management Process 
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Appendix J: KPI spreadsheet 
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Appendix K: Process Pilot Interview Questions 
 
Installation and Maintenance: 
● Is there one type of installation that is performed the most frequently? 
● What types of clients/industries do you work with most frequently? 
● Could you explain each step of a typical/example installation? 
● Do you have any documented procedure for maintenance? 
● How many installations do you do per month? (On average) 
● What equipment do you install? 
○ What equipment do you most frequently install? 
○ Is this equipment kept in the warehouse downstairs? 
● How often do you typically perform preventive maintenance? 
● How often do you typically perform corrective maintenance? 
● Which products require the most maintenance? 
● How many employees work on installation and maintenance? 
● How do you manage subcontractors? 
● Do you use subcontractors for every installation? 
○ How many subcontractors do you typically hire? 
○ Do you have a list of reliable/repeat subcontractors or do they change 
depending on the job/location? 
● How does the installation/maintenance process interact with other processes/process 
pilots? 
● What are some potential causes for delays in installation and/or maintenance? 
● What costs/penalties would FirePRO incur if an installation/maintenance job is not 
completed on time? 
 
Buying:  
● Could you explain each step of a purchase? 
○ Does the same person complete the whole purchasing procedure? 
○ What is the approval process for purchases? 
● What equipment do you most frequently purchase? 
○ Is this stored in the warehouse downstairs? 
● How many suppliers do you currently work with on a regular basis? 
● How do you find new providers? 
● Do you have more than one provider for the same product? 
● How often do you search for new providers? Is it at specific intervals or on an as-
needed basis? 
● Do you have a policy to obtain quotes from potential providers? 
● Do clients request certain providers? 
● Do you use certain providers specifically for certain clients? 
● How long is equipment typically delayed if it is not received on time? 
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● How does late delivery affect a provider’s rating? 
● What cost/penalties would FirePRO incur if the equipment was not received on time? 
● How does the buying process interact with other processes/ process pilots? 
● Do you think there are any areas of waste that can be cut out of your process without 
affecting the overall goal? 
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Appendix L: Translated interviews 
Purchase:  
Principal mission: Ensure the availability of the provider selected with the concerned service and the 
purchase of goods or service and to ensure the quality of their product.  
How to process:  
Purchase order from the client - analysis of what is needed -if they don’t have it in the warehouse then 
they order it from their providers 
When they order a product from their providers:  
The key factors to choose which provider they get: the price, the time delivery and the time 
they have until they have to pay the provider. .They check the price of the product from A and B 
providers. They negotiate with the provider. Ex: They want the quality of an A provider, but the 
prices of the B provider. So, they ask the A provider to equal the price of the B provider.  
After she gets a price, time, and paying time, she sends a purchase confirmation, to Technico-
Commercial, Finance, and Mr.Zouheir. The 3 of them have to sign it before they actually send the 
purchase order. Sometimes they just do it verbally, but most of the time it is done by computer on the 
software they use.  
Evaluation  of the product’s quality and quantitative:  
They do their evaluation once a year. They use the checklist that we have. They randomly 
choose one of the product, and one of their technician examine the product to see if it is in good 
condition or not.  
Can happen that an A provider falls into the B category ? 
They are lenient with their providers that they often work with. They rarely work with new 
providers. Also, they do not have penalty for delay. However, some clients put delay penalty in the 
contract, so if FirePRO is late they have a monetary penalty.  
Do clients sometimes ask to work with a specific provider?  
Yes,sometimes clients can ask to work with a specific providers. They sometimes recommend 
providers to their client.  
Information that they mentioned that weren’t a question 
The products that they order the most are: extinguisher, smoke detector, centrals, triggers, etc 
International import is the same process as the local provider.They do stock in the warehouse, but 
only the require products are in the warehouse. They have provider that they order only one of their 
product. For example, Mobiak for fire extinguisher.Purchase process works with 
Installation/Maintenance and Technical-commercial  for sales quotes with the client and receive the 
purchase order.  
How to choose their new providers:  
They consult 3 or 4 providers: then she compares the prices, time of delivery, how much time they 
have to before sending the billing. (longer the better). They compare the 3 or 4 of them  
After choosing, before signing the purchase, they send all those conditions.  
 
Installation: 
What do they install? 
They install: fire extinguisher, smoke detectors, everything that was in purchase. They install 
fire safety equipment the most. They work in public, half public, and private sectors.  
What do they do when in need of extra labor? 
For extra labor, they have subcontractors that make the pipes with the sprinklers etc. Their 
technician only install them. Their technician have formation in the need. Some of their technician 
have specific aspect like piping, etc.  
Billing and updates about project 
They have a paper, where they write everything they install for each contract. Also, what they 
need, so they can send it to purchase process.  Also, they have report for what they have done so when 
they send monthly bills they can see at what percentage of the project is done. 
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Some client has to weekly updates about how the project is going. Sometimes they changed 
from what was on the plan, like they had to install more or changed since the plan changed during the 
project. Work with purchase and study processes. Installation also is in charge of billing with the 
client 
Maintenance:  
They do preventive and corrective maintenance, they have checklists for each products. They have a 
schedule for each of their customers. She checks her schedule every week. She send an email to the 
customer minimum of 15 days  in advance to schedule a date. Each product has a price, they calculate 
how many products are at the site and check each product. If they find a product who needs 
correction, they sent they the bill with pictures of what they fix and the cost of the reparation.  Usually 
they do the maintenance at a site twice a year. They have checklist for all they product that they 
maintain. The same technician goes to the same site to increase efficiency. They deliver the material 
depending of the time of the delivery.  
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Appendix M: Kaizen Survey 
1. Comment était votre expérience pendant le Kaizen event? How was your experience 
during the Kaizen event?  
a. 1 
b. 2 
c. 3 (plus satisfait/most satisfy)  
2. Est-ce que vous pensez que le Kaizen event était bénéfique pour FirePRO? Do you 
think that the Kaizen event was beneficial for FirePRO? 
a. Oui/Yes 
b. Je ne suis pas sûr/I am not sure 
c. Non/No 
3. Est-ce que vous pensez que les recommandations vont bénéficier votre processus? Do 
you think that the recommendations will benefit your process?  
a. Oui/Yes 
b. Je ne suis pas sûr/ I am not sure 
c. Non/ No 
4. Qu’est-ce que vous penser que notre équipe aurait pu faire mieux pendant 
l’événement? What do you think our team could have done better during the event?  
 
5. Est-ce que vous pensez que FirePRO devrait faire un autre Kaizen event dans le futur? 
Do you think FirePRO should do another Kaizen event in the future?  
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Appendix N: Example of Reorganized Inventory Book 
Référence 
interne 
Nom Fournisseur Quantité 
en stock 
Réelle Rayon Observation 
6810987 N-Butan 
C4H10 
0.9Vol% in 
air lite/70bar 
Draeger  
Safety 
1 1   
6811354 Test gas 
60L, 250 
ppm 
Draeger  
Safety 
1 1 cabinet  
6811610 Calibration 
adapter PIR 
7000 
Draeger  
Safety 
1 1 cabinet  
6812108 60DA - 
10ppm 
NO2/N2 
Draeger  
Safety 
1 1 Up top  
6813104 Control 
valve, 
stainless 
steel 
Draeger  
Safety 
1 1 cabinet  
831776 Polytron 
7000 D-Hart 
relay 
Draeger  
Safety 
1 1 M  
8320766 Hose tygon 
5x1.5{3/16x
1/16} 
Draeger  
Safety 
2 2 cabinet  
8322000 Draeger Pac 
3500 CO 
Global  
Draeger  
Safety 
1 haj   
8323900 Draeger X-
am 2500 
Draeger  
Safety 
1 1   
AEX/ 
ADTCR 
Connecteur 
de tube 
sonde 
Aguilera 1 1 mezzanine  
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Appendix O: Data for Inventory Book 
Material in the 
inventory book 
Volunteer 1 
(Time in 
seconds)  
Volunteer 2 
(Time in 
seconds) 
Volunteer 3 
(Time in 
seconds) 
Volunteer 4 
(Time in 
seconds) 
Average 
(Time in 
seconds) 
K1823-10 15 6 12 9 10.5 
MBK10-
060PA-ABC 
14 14 16 12 14 
AEX-NKL112 13 6 8 9 9 
VF1591-00 18 12 13 17 15 
6810536 7 16 11 14 12 
Total average 
(Time in 
seconds) 
13.4 9 12 12.2 12.1 
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Appendix P: Updated Buying Process Map 
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Appendix Q: Updated Installation and Maintenance Process Map 
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Appendix R: Kaizen Action Plan 1 
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Appendix S: Kaizen Action Plan 2 
  
 43 
 
Appendix T: Kaizen Action Plan 3 
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Appendix U: Kaizen Action Plan 4  
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Appendix V: Kaizen Action Plan 5 
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Appendix W: Kaizen Action Plan 6 
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Appendix X: Kaizen Action Plan 7 
 
